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SPECIFICATIONS 

1. TITLE OF INVENTION 

Electronic equipment & method of controlling its work mode 

2. CLAIMS 
[Claim 1] 

An electronic equipment in a system communicating between a plurality of 
electronic equipments connected by a bus, the electronic equipment comprising: 

a communication interface for communicating via the bus, the communication 
interface including a physical layer controller, a link layer controller and CPU, wherein, 
when the electronic equipment is not connected to another equipment via the bus, the 
link layer controller does not work, and the link layer controller works after the 
connection is established. 
[Claim 2] 

The electronic equipment according to claim 1, wherein the physical layer 
controller detects that the electronic equipment is connected to another electronic 
equipment and inform the CPU of the connection, the CPU causes the link layer 
controller to work. 
[Claim 3] 

The electronic equipment according to claim 1, wherein the bus is an IEEE1394 
serial bus. 



2 



[Claim 4] 

A method of controlling a work mode of an electronic equipment comprising: 

a step of controlling such that , at a time of communicating between a plurality of 

electronic equipments connected by a bus, a link layer controller does not work when 

the electronic equipment is not connected to another electronic equipment, and the link 

layer controller works after the connection is established. 

[Detailed descriptions of the Invention] 

[0001] 

[Field of the Invention] 

The present invention relates to, for example, an electronic equipment to be used 
connecting to a serial bypass of IEEE1394, and more specifically, to a technology 
reducing power consumption of a communication interface. 
[0002] 

[Description of the Prior Art] 

It has been conceived that an electronic equipment such as personal computer, 
digital videocassette recorder, digital television receiver, etc. is connected via a serial 
bypass of IEEE1394, and a digital video signal, a digital audio signal and a packet of a 
control signal are sent and received between these electronic equipments. 
[0003] 

Fig. 5 shows one example of such a system. In this diagram, electronic 
equipments A to C are personal computer, digital videocassette recorder, etc. as 
described above. And, ports P between electronic equipment A and B, and between 
electronic equipment B and C are connected by cables 11 and 12 of the serial bypass 
of IEEE1394. These electronic equipments will be referred to as a node below in this 
specifications. 
[0004] 

Two pairs of twist pair cables are provided inside these IEEE1394 serial cables 11 
and 12. One pair of the twist pair cables is used for data transmission, whereas 
another is used for strobe signal transmission. And, each node applies bias voltage to 
one pair of twist pair cables, and detects the bias voltage on another pair of twist pair 
cables. 
[0005] 

As shown in Fig. 5, each node is provided with physical layer controller (PHY) 13, 
link layer controller (LINK) 14 and CPU 15 as an interface for communicating via the 
IEEE1394 serial bypass. Physical layer 13 is consisted of IC, and is provided with 
capabilities for initializing a bus, encoding/decoding data to be sent/received, bus 
arbitration and an output/input of the bias voltage, etc. Also, link layer controller 
(LINK) 14 is consisted of IC, and is provided with a capability of controlling a link layer 
producing/detecting correction of a denotation, and producing/detecting the packet, etc. 



3 



And, CPU 15 is consisted of a microcomputer, and is provided with a capability of 

controlling an application layer, etc. 

[0006] 

In such constructed communication system, when each of nodes A to C is turned 
ON, power supply voltage is supplied to all of physical layer controller (PHY) 13, link 
layer controller (LINK) 14 and CPU 15. In this case, physical layer controller (PHY) 13, 
link layer controller (LINK) 14 of each equipment outputs bias voltage on one pair of 
twist pair cables of IEEE1394 serial bus 11. This bias voltage is detected by a 
physical layer controller of another node directly connected by the IEEE1394 serial bus. 
As a result, each node notices that it is being connected to another node in addition to 
itself. 
[0007] 

Like this, when the bias voltage output to the bus by the physical layer controller of 
each node is detected by the physical layer controller of another node, a bus reset 
occurs and an allocation of a physical address of each node is automatically completed 
within a predetermined time. Then, once the allocation of the physical address of 
each node is completed, nodes A to C start a transaction required at a time of the bus 
reset defined by a protocol. 
[0008] 

[Problem(s) to be solved by the Invention] 

In the above-described nodes, when the node is turned ON, power supply voltage is 
supplied to all of the physical layer controller, the link layer controller and the CPU. 
Thus, when a node is not connected to another node by the bus, power is wastefully 
consumed in such a block. For this reason, when a node is an equipment activated 
by a battery (e.g. camera integral-type videocassette recorder, etc.), a time capable of 
using the equipment repeatedly becomes short. 
[0009] 

Therefore, an object of the present invention is to provide a technology enabling 
power consumption in a communication interface such as 1394 interface, etc. to be 
reduced. 
[0010] 

[Means for Solving the Problem] 

In order to solve the above-mentioned problems, the present invention, in a system 
communicating between a plurality of nodes connected by a bus, provides a node with 
a physical layer controller, a link layer controller and CPU as a communication interface 
for communicating via the bus, wherein, when a node is not connected to another node 
via the bus, the link layer controller does not work, and the link layer controller works 
after the connection is established. 
[0011] 
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According to the present invention, when a node is not connected to another node 
via the bus, the link layer controller does not work, and the link layer controller works 
after the connection is established. For this reason, when a node is not connected to 
another node, the link layer controller does not consume power. 
[0012] 

[Embodiments of the Invention] 

Embodiments of the present invention will be detailed below referring to diagrams. 
Fig. 1 shows a structure of a system using the present invention. This system is 
consisted of two nodes of a camera integral-type digital videocassette recorder 
(thereafter referred to as CAM), and a digital videocassette recorder (thereafter referred 
to as DVCR). Then DCAM and DVCR are connected by an IEEE1394 serial bus 
cable. 
[0013] 

Fig. 2 shows a mode of a 1394 interface in each node. In this diagram, a set 
power supply means a power supply of nodes as a whole. OFF indicates a state of 
power supply voltage being not supplied to an equipment from an outside (state of 
being not connected to an outlet or battery being not loaded), and a case where a 
power supply switch is set to OFF even if power supply voltage is supplied to the 
equipment from an outside. And, ON indicates a state of power supply voltage being 
supplied to an equipment from an outside, and a case where a power supply switch is 
set to ON (In a case of DCAM, ON means that a video mode or a camera mode is in). 
[0015] 

As shown in Fig. 2, when the set power supply is OFF, a mode of the 1394 interface 
is OFF regardless of whether or not a bus connection is established. In this case, a 
power supply mode of each block of CPU, the link layer controller and physical layer 
controller consisting the 1394 interface is RESET. When the power supply mode is 
set to RESET, respective blocks are not worked. 
[0016] 

In a case where the set power supply is ON, a mode of the 1394 interface is 
STANDBY when there is no bus connection, and the mode is ON when there is a bus 
connection. Even if the mode of the 1394 interface is STANDBY or ON, the power 
supply mode of CPU and physical layer controller is ON. When the power supply 
mode is ON, these blocks work normally. On the other hand, a power supply mode of 
the link layer controller is RESET when the mode of the 1394 interface is STANDBY, 
and is ON when the mode of the 1394 interface is ON. When the power supply mode 
is ON, the link layer controller works normally. 
[0017] 

Fig. 3 is a diagram showing a signal flow of a communication between DCAM 
shown in Fig. 1 and another node (herein DVCR) via the IEEE1394 serial bus, and a 
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brief work of the 1394 interface inside DCSM corresponding to this flow. And, Fig. 
4(a) is a work of the 1394 interface in the first half of Fig. 3, and Fig. 4(b) is a work of 
the 1394 interface in the last half of Fig. 3. A work of the 1394 interface in accordance 
with a preferred embodiment will be described below referring to Figs. 1 , 3 and 4. 
[0018] 

First of all, the set power supplies of DCAM and DVCR are set from OFF to ON. 
Then, as shown in Fig. 1, DCAM and DVCR are connected by the IEEE1394 serial bus 
cable. 
[0019] 

When the set power supply is changed from OFF to ON, as shown in Fig. 3, a 
power supply mode of CPU 15 becomes ON and a rest of a power supply mode of 
physical layer controller 13 is released by a control of CPU 15. But, a power supply 
mode of link layer controller 14 remains in a state of RESET yet. And, the power 
supply mode of link layer controller 14 (LPS: Link power Status) is conveyed from CPU 
15 to physical layer controller 13. A state of RESET indicates LPS=0. 
[0020] 

When the power supply mode of physical layer controller 13 becomes ON, physical 
layer controller 13 outputs bias voltage (TP bias) to the IEEE1394 serial bus. Similarly, 
DVCR of another node outputs bias voltage (TP bias) to the IEEE1394 serial bus. 
[0021] 

When physical layer controller 13 of DCAM detects the bias voltage output to the 
IEEE1394 serial bus by DVCR, physical layer controller 13 conveys this detection to 
CPU 15. CPU 15 notices that DCAM is being connected to another node by the 
IEEE1394 serial bus. And, physical layer controller 13 starts a bus reset when it 
detects the bias voltage. 
[0022] 

Once the bus reset is started, a connection relationship of each node (tree 
structure) is automatically determined. Herein, it is assumed that DCAM is a parent 
and DVCR is a child. 
[0023] 

Once the tree structure is determined, ID packet itself is sent sequentially from a 
child of the tree structure to the IEEE1394 serial bus. Then, a lower-numbered 
physical ID is allocated in the order of the packet transmission. Herein, physical 
address #0 is allocated to DVCR transmitting ID packet itself first, and then, physical 
address #1 is allocated to DCAM transmitting ID packet itself next. 
[0024] 

Physical layer controller 13 of each node can notice a total number of nodes 
connected to the IEEE1394 serial bus from a number of ID packets themselves 
received from the IEEE 1394 serial bus. Herein, the received ID packet itself is the 
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only ones transmitted by a node of a directly connected opponent, so it becomes 

apparent that the total number of the nodes is two. 

[0025] 

ID packet itself has information indicative of a status of link layer controller 14 (L bit), 
and information indicative of whether or not a node is provided with an ability to 
become an isochronous resource manager being a node managing the bus (C bit). 
Herein, ID packet itself transmitted by DCAM has L bit=0 (the link layer controller is in a 
RESET mode) and C bit=1 (the ability to become IRM is provided). 
[0026] 

A node going to send out isochronous data such as a digital video signal, etc. 
(thereafter referred to as Iso) to the IEEE1394 serial bus applies for a working 
bandwidth and a working channel to the described IRM, and must get permission. 
Then, a node having C bit=1, L bit=0 and a maximum physical address can become 
IRM, but in a case of a state being shown in the first half of Fig. 3, as the power supply 
mode of link layer controller 14 is RESET, a reply cannot be obtained if CPU 15 asks 
link layer controller 14 for the total number of the nodes. This state is shown in Fig. 4. 
[0027] 

Then, CPU 15 conveys LPS=1 to physical layer controller 13, releases RESET of 
the power supply mode of link layer controller 14, and turns the mode ON. Then, 
physical layer controller 13 is instructed to start a bus reset. 
[0028] 

Once the bus reset is started, as stated above, the connection relationship of each 
node (tree structure) is automatically determined. In this case, in order for DCAM to 
make the physical address maximum, CPU 15 instructs physical layer controller 13 to 
set root hold bit (thereafter referred to as RHB) to "1" . In a case of RHB=1, by 
delaying a timing of asking another equipment connected to the IEEE1394 serial bus 
for the connection relationship, physical layer controller 13 itself becomes a parent of 
the tree structure, and works such that the physical address becomes maximum. 
Herein, it is assumed that DCAM becomes a parent, and DVCR becomes a child. 
[0029] 

Once the tree structure is determined, ID packet itself is transmitted sequentially 
from a child node to another node. Herein, physical address #=0 is allocated to 
DVCR transmitting ID packet itself first, and physical address #=1 is allocated to DCAM 
transmitting ID packet itself next. Then, ID packet itself transmitted by DCAM has L 
bit=1 (the link layer controller is in ON-mode) and C bit=1 (eligible for IRM). 
[0030] 

Physical layer controller 13 of each node transmits a received ID packet itself to link 
layer controller 14. Link layer controller 14 can notice a total number of nodes 
connected to the IEEE1394 serial bus from a number of the received ID packets 
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themselves. Herein, as the received ID packet itself is the only ones transmitted by a 
node of a directly connected opponent, it becomes apparent that the total number of 
the nodes is two. Then, in a case of DCAM, the total number of the nodes is two and 
physical address itself is #1, so that it becomes apparent that among the nodes 
connected to the IEEE1394 serial bus, itself has a maximum physical address. Thus, 
it becomes apparent that link layer controller 14 in DCAM has two nodes in total, and 
physical address of IRM is #1 (i.e., DCAM itself). 
[0031] 

When CPU 15 asks link layer controller 14 for a total number of IRM and the nodes, 
a reply from link layer controller 14 can be received, DCAM itself becomes apparent. 
This state is shown in Fig. 4(b). For this reason, it is possible for DCAM itself to get 
the bandwidth and the channel, fill in an internal register and transmit Iso data 
immediately. 
[0032] 

The system in the above-mentioned preferred embodiments includes two pieces of 
nodes consisting of DCAM and DVCR, but the present invention can be similarly 
applied to a system consisting of three pieces of nodes and more including another 
kind of a node such as the PC, etc. 
[0033] 

[Effect of the Invention] 

As described above, according to the present invention, as the link layer controller 
does not work when the controller is not connected to another node via the bus, power 
consumption can be reduced. 
[Brief description of diagrams] 

Fig. 1 is a diagram showing a system structure applying the present invention. 

Fig. 2 is a diagram showing a mode of the 1394 interface in each node. 

Fig. 3 is a diagram showing a signal flow communicated between DCAM and another 

node shown in Fig.1 via the IEEE1 394 serial bus, and a brief work of the 1394 interface 

in DCAM corresponding to the flow. 

Fig. 4 is a diagram showing a work of the 1394 interface in Fig. 3. 

Fig. 5 is a diagram showing a system in which a plurality of the nodes is connected by 

the IEEE1394 serial bus and a communication is conducted between these nodes. 

[Description of denotations] 

11, 12 IEEE1394 SERIAL BUS 

1 3 PHYSICAL LAYER CONTROLLER 

14 LINK LAYER CONTROLLER 

15 CPU 
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FIGURE 1: 

1394 SERIAL BUSS 



FIGURE 2: 
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